Sharks of the genus Apristurus from Taiwanese waters are reviewed for the first time, and incorrect scientific names and wrong taxonomic information given in the literature are corrected. After extensive examination of specimens deposited in various museums, universities and fisheries institutions in Taiwan, Japan and China, the following five species are recognized from Taiwanese waters: Apristurus herklotsi ), A. longicephalus Nakaya, 1975, A. gibbosus Meng, Chu & Li, 1985, A. macrostomus Chu, Meng & Li, 1985, and A. platyrhynchus (Tanaka, 1909. Apristurus herklotsi, A. longicephalus, A. gibbosus and A. macrostomus are reported from Taiwanese waters for the first time, and the presence of A. platyrhynchus is formally recognized based on a single voucher specimen. Each species is fully described, and a key to the species of Apristurus in Taiwanese waters is provided. Morphological and biological information of each species is also provided.
Introduction
The genus Apristurus Garman, 1913 is a group of deepwater catsharks that inhabit continental slopes and submarine elevations at depths of 400-2000 m in all oceans, except for polar waters. Since the description of Scyllium spinacipellitum Vaillant, 1888, a total of 47 nominal species have been described, but some species are poorly known or known only from the type specimens. Intraspecific variation (e.g. individual, ontogenetic, sexual and geographic variation) is consequently hardly understood in many species due to lack of specimens. Therefore, the genus Apristurus is always one of the most taxonomically confusing genera among living sharks.
The taxonomy of the genus Apristurus had locally or partially been established by Springer (1966 Springer ( , 1979 and Cadenat & Blache (1981) , and was summarized by Compagno (1984 . Worldwide taxonomic studies of the genus are being made by Nakaya and colleagues, e.g. Nakaya (1975 Nakaya ( , 1988a Nakaya ( , 1988b Nakaya ( , 1989 Nakaya ( , 1991 , Nakaya & Sato (1998 , 2000 , Nakaya et al. (2008a Nakaya et al. ( , 2008b , Nakaya & Séret (1992 , 2000 , Nakaya & Stehmann (1998) , Iglésias et al. (2002 Iglésias et al. ( , 2005 , , Kawauchi et al. (2008) , Sasahara et al. (2008) , and Sato et al. (1999 Sato et al. ( , 2008 Sato et al. ( , 2013 . In addition, White et al. (2008) and Iglésias (2012) presented new species descriptions from Australia and New Caledonia, respectively. Currently, 37 species are considered valid among 47 nominal species described since Vailant (1888) .
The genus Apristurus includes 13 valid species from the western North Pacific, but the genus from Taiwanese waters has never been studied before, and incorrect scientific names are given in the literature (Chen, 1963; Shen, 1984; Chen & Joung, 1993; Shen & Wu, 2012) . Therefore, we conducted extensive collections throughout Taiwan, and examined Taiwanese specimens in museums, institutions and fisheries laboratories in Taiwan and other countries. We also included many specimens collected in other waters for a better understanding of each species.
The purposes of the present paper are to review the species of the genus Apristurus around Taiwan, to give accurate taxonomic descriptions based on voucher specimens, to give an effective key to identify the Taiwanese species, and to summarize morphological and biological information on those species.
Materials and methods
Measurements and meristic counts follow Nakaya et al. (2008b) . Vertebral counts were determined by radiographs. Terminology for claspers follows , and those of the egg cases follow Cox (1963) and Flammang et al. (2007) . Dermal denticles were taken from the dorsolateral side of the body below first dorsal fin. Sexual maturity stages were determined as "immature" (clasper very short, and gonads completely undeveloped), "adolescent" (clasper elongate but soft, and gonads developing) and "adult" (clasper long and stiff, and gonads completely developed and large), following Nakaya & Stehmann (1998) . Institution acronyms follow Sabaj Pérez (2012).
Key to the species of Apristurus from Taiwanese waters 1a.
Pre-outer nostril length much greater than interorbital width . Diagnosis. A species of Apristurus with the following characters: upper labial furrows subequal to or longer than the lowers; first dorsal fin much smaller than second dorsal fin, originating slightly posterior to pelvic fin insertion; second dorsal-fin insertion anterior to anal-fin insertion; snout narrow and long; pre-outer nostril length greater than interorbital width; abdomen short; P1-P2 space much shorter than anal-fin base length (ceratotrichia); pectoral-fin tip always extending beyond midpoint of P1-P2 space; duodenum short, less than half of valvular intestine; intestinal spiral valves 8-12; monospondylous + precaudal diplospondylous vertebrae 28-33 + 31-35; clasper hook present on edge of exorhipidion; body uniformly pale brownish to light grayish; mature size 400-450 mm TL in males and 550-600 mm TL in females.
Description. Proportional measurements and meristic counts are given in Table 1 . Body cylindrical, slender and elongate ( Figure 1 ). Head dorso-ventrally flattened, posterior part of body compressed laterally. Snout very long, narrow; its tip tapering evenly. Pre-outer nostril length greater than interorbital width, 2.0-2.5 times internarial width. Pre-oral length slightly less than pre-orbital length, 3.1-4.0 times internarial width, much greater than mouth width and interorbital width. Pre-orbital length 1.9-2.1 times interorbital length, 3.4-4.9 times orbit length. Internarial width longer than orbit length and subequal to nostril width. Nostril relatively large, expanding obliquely inward from snout edge; length about half of pre-outer nostril length. Nostril-mouth space about half of internarial width. Mouth arched, with well developed labial furrows; upper labial furrow1.0-1.6 times longer than lower one. Upper labial furrow reaching beyond midpoint between mouth corner and posterior margin of nostril. Orbit narrow and slender, with a weak subocular fold. Spiracle small placed slightly below level of horizontal axis of orbit. Five small gill slits present; fourth gill slit above pectoral-fin origin; fifth gill slit smallest above pectoral fin base. Gill septa without projection, covered with dermal denticles. Abdomen short; P1-P2 space shorter than anal-fin base length (ceratotrichia); pectoral-fin tip always reaching beyond midpoint of P1-P2 space. Pectoral fin large, broad, sub-triangular; outer margin not parallel to inner margin. Pelvic fin low and short, its length subequal to pre-inner nostril length. Dorsal fins similar in shape. First dorsal fin much smaller than second; origin slightly posterior to pelvic-fin insertion; insertion slightly posterior to anal-fin origin. Second dorsal-fin origin slightly posterior to middle of anal-fin base; insertion anterior to anal-fin insertion. Anal fin low, with a long base much greater than P1-P2 space; apex clearly posterior to first dorsal-fin insertion; posterior margin straight; anal and caudal fins separated only by a notch. Caudal fin slender; ventral lobe high: apex of ventral lobe rather rounded; subterminal notch distinct; length of terminal lobe twice caudal terminal lobe height. Caudal peduncle height 0.4-0.6 times pre-outer nostril length. Duodenum short, length less than half of valvular intestine. Intestinal spiral valves 8-12. Monospondylous vertebrae 28-33; precaudal diplospondylous vertebrae 31-35. Teeth numerous and small, 44-60 rows on upper jaw, 44-61 rows on lower jaw; usually one (sometimes two) lateral cusp on anterior upper jaw teeth and usually two (sometimes one) on posterior upper jaw and lower jaw teeth.
Egg capsule taken from 482 mm TL specimen (HUMZ 170421) (Figure 2 ) 47.3 mm long and 15.4 mm wide in a cylindrical shape, without coiled tendrils on both ends; anterior margin of capsule rounded without fibrous thread at each corner; lateral edges straight; posterior tip forming narrow and relatively long tapering tube. Surface of egg capsule with ridges. Color light brown.
Dermal denticles from dorso-lateral side of body ( Figure 3 ) small, overlapping each other, tricuspid, with a long ridged central cusp and shorter lateral cusps; outer surface of denticles completely structured by reticulations. No modified dermal denticles on the dorsal margin of caudal fin. Dermal denticles densely present around the gill slits and on gill septa.
Clasper (Figure 4 ) stout at base, tapering posteriorly. Ventral and outer sides of surface densely covered with dermal denticles. Dorsal side of clasper naked and ventral and lateral sides covered with clasper denticles; clasper hooks present on edge of exorhipidion; pseudosiphon slit-like in shape; cover rhipidion vestigial; pseudopera large and deep; exorhipidion simple in shape, lacking free posterior end. Color. Upper and lower surfaces of body and fins uniformly pale brownish to light grayish with blackish naked areas along the fin margins. Tongue and palate blackish brown.
Size. Maximum size 520 mm TL in male ( Figure 5 ). Males less than 373 mm TL in maturity stage 1 (immature) with short claspers, less than 2.5 % TL. One male of 430 mm TL in maturity stage 2 (adolescent) with developing but soft claspers. Most males more than 397 mm TL in maturity stage 3 (adult) with long, well-developed and hardened claspers. Females less than 378 mm TL in maturity stage 1. Females in 401.5-450 mm TL in maturity stage 2. Females more in 437-482 mm TL in maturity stage 3. Remarks. Apristurus herklotsi was originally described by based on an immature female collected from the Philippines. This species belongs to the 'longicephalus group' (sensu of the genus Apristurus, typically characterized by having a very long and slender pre-outer nostril snout, which is longer than the interorbital width.
The 'longcephalus group' contains nine nominal species from the western Pacific and Indian oceans, but five of them are recognized as junior synonyms of Apristurus herklotsi (Nakaya, 1991) . Therefore, the 'longicephalus group' contains four valid species, A. herklotsi Apristurus herklotsi and A. longicephalus occurs in Taiwan, but they are clearly distinguishable by the position of first dorsal fin origin (behind pelvic insertion in A. herklotsi vs. above pelvic fin base in A. longicephalus), the number of spiral valves (8-12 in A. herklotsi vs. 13-17 in A. longicephalus), and the length of duodenum (less than half of valvular intestine in A. herklotsi vs. considerably long, almost equal to the valvular intestine in A. longicephalus).
This is the first report of A. herklotsi from Taiwan. P1-P2 space 5.6-9.8 5.4 6.9-9.0 (7.0-9.0) P1 tip to P2 origin 1.7-5.4 -1.6 (-) P1-P2 origins 13.5-16.4 14.4 14.5 (-) D1 base length 2.2-8.0 4.7 3.9-9.0 (4.8-9.0) D1 height 0.6-4.6 1.3 1.1-1.6 (1.1-1.6) D1 free lobe length 1.9-3.3 -2.5-3.6 (-) D2 base length 3.6-7.2 6.2 5.4-7.7 (5.4-7.5) D2 height 1.6-2.5 2.4 1.9-2.7 (1.9-2.5) D2 free lobe length 2.9-4.5 -3.0-3.6 (-) P1 anterior margin 8.9-13.9 -10.2-12.8 (-) P2 length 5.3-8.6 10.1 7.5-9.6 (-) Last & Stevens, 2009: 191, figs.11, 31.4 (description, East China Sea, Japan, Seychelles, Mozambique, Philippines, New Caledonia, and Australia); Ebert et al., 2013: 292, pl. 37 (description) . Pre-orbital length 12.1 13.2 10.0-13.7
Pre-outer nostril length 7.3 7.9 5.9-7.9
Pre-inner nostril length 8.3 9.6 7.7-10.2
Pre-oral length 9.6 11.6 9.0-11.9
Head length 23.2 22.3 22.8-27.3
Mouth width 7.2 8.7 4.9-7.9
Internarial width 4.6 4.6 3.5-4.6
Upper labial furrow length 3.3 3.4 2.9-3.7
Lower labial furrow length 2.7 2.8 1.7-3.4
Orbital length 2.6 3.0 2.4-3.5
Nostril length 2.4 3.1 1.9-3.5
Interorbital width -6.5 3.7-6.6
1st gill height --1.1-2.6 3rd gill height - Diagnosis. A species of Apristurus with the following characters: upper labial furrows 0.9-2.2 times the lowers; first dorsal fin much smaller than the second dorsal fin, originating above posterior half of pelvic-fin base; second dorsal-fin insertion anterior to anal-fin insertion; snout narrow and long; pre-outer nostril length greater than interorbital width; abdomen short; P1-P2 space shorter than anal-fin base length (ceratotrichia); pectoral-fin tip always extending beyond midpoint of P1-P2 space; duodenum long, length equal to valvular intestine; intestinal spiral valves 13-17; monospondylous + precaudal diplospondylous vertebrae 29-33 + 26-35; clasper hook absent on edge of exorhipidion; body uniformly dark brown to light grayish; mature size at least 400 mm TL in males. Description. Proportional measurements and meristic counts are given in Table 2 . Body cylindrical, slender and elongate ( Figure 7 ). Head dorso-ventrally flattened, posterior part of body compressed laterally. Snout long, narrow; tip tapering in adults, rounded in young specimens. Pre-outer nostril length greater than interorbital width, 1.4-2.2 times internarial width. Pre-oral length subequal to or slightly less than pre-orbital length, 2.2-3.2 times internarial width, 1.3-2.0 times mouth width and much greater than interorbital width. Pre-orbital length 2.0-3.0 times interorbital length, 3.5-6.0 times orbit length. Internarial width slightly greater than orbit length and nostril width. Nostril expanding obliquely inward from snout edge; length 0.3-0.6 times pre-outer nostril length. Nostrilmouth space about half of internarial width. Mouth broadly arched, with well developed labial furrows; upper labial furrow 0.9-2.2 times lower one. Upper labial furrow reaching beyond midpoint between mouth corner and posterior margin of nostril. Orbit slender and narrow, with a weak subocular fold. Spiracle small placed slightly below level of horizontal axis of orbit. Five small gill slits present; fourth gill slit above pectoral-fin origin; fifth gill slit smallest above pectoral fin base. Gill septa with projection, covered with dermal denticles. Abdomen short; P1-P2 space shorter than anal-fin base length (ceratotrichia); pectoral-fin tip always extending beyond midpoint of P1-P2 space. Pectoral fin relatively large, broad, sub-triangular; outer margin parallel to inner margin. Pelvic fin low and long, its length subequal to or slightly greater than P1-P2 space. Dorsal fins similar in shape. First dorsal fin smaller than second; origin above posterior half of pelvic-fin base; insertion slightly posterior to anal-fin origin. Second dorsal-fin origin above middle of anal-fin base; insertion anterior to anal-fin insertion. Anal fin low, with a base much longer than P1-P2 space; apex clearly posterior to first dorsal-fin insertion; posterior margin straight;
anal and caudal fins separated only by a notch. Caudal fin slender; ventral lobe high but not produced: apex of ventral lobe rather rounded; subterminal notch distinct; length of terminal lobe twice caudal terminal lobe height. Caudal peduncle height subequal to pre-outer nostril length. Duodenum very long, length almost equal to valvular intestine ( Figure 8 ). Intestinal spiral valves 13-17. Monospondylous vertebrae 29-33; precaudal diplospondylous vertebrae 26-35. Teeth numerous and small, 35-45 rows on upper jaw, 29-40 rows on lower jaw with one long central cusp and short lateral cusps; usually one (sometimes two) lateral cusp on anterior upper jaw teeth and usually two (sometimes one) on posterior upper jaw and lower jaw teeth.
Egg capsule unknown. Dermal denticles from dorso-lateral side of body small (Figure 9 ), overlapping each other, tricuspid, with a long ridged central cusp and shorter lateral cusps; outer surface of denticles completely structured by reticulations. No modified dermal denticles on the dorsal margin of caudal fin. Dermal denticles densely present around gill slits and on gill septa.
Clasper stout at base (Figure 10 ), tapering posteriorly. Ventral and outer sides of surface densely covered with dermal denticles. Dorsal side of clasper naked and ventral and lateral sides covered with clasper denticles; clasper hooks absent on edge of exorhipidion; pseudosiphon slit-like in shape; cover rhipidion vestigial; pseudopera broad and deep; exorhipidion simple in shape, lacking free posterior end.
Color. Upper and lower surfaces of body and fins uniformly dark brown to light grayish with blackish naked areas along fin margins. Tongue and palate blackish brown.
Size. Maximum size 585 mm TL in male (Figure 11 ). Males less than 367 mm TL in maturity stage 1 (immature) with short claspers, less than 2.6 % TL. Males in 358-424mm TL in maturity stage 2 (adolescent) with developing but soft claspers. Males more than 434.5 mm TL in maturity stage 3 (adult) with long, well developed and hardened claspers. Females less than 361.5 mm TL in maturity stage 1. Females in 368-411 mm TL in maturity stage 2. Females more than 472.5 mm TL in maturity stage 3. Distribution. Tosa Bay, East China Sea (Okinawa Trough), Taiwan, and China, Philippines, Indonesia (off Jawa and Sumatra), New Caledonia, Australia, Seychelles, and Mozambique, at depths of 516-1350 m (Figure 12 ).
Remarks. Apristurus longicephalus was originally described by Nakaya (1975) based on an immature "male" specimen collected from Japan. This species belongs to the 'longicephalus group' (sensu of the genus Apristurus; see remarks of A. herklotsi in further notes on the species of the 'longicephalus group'.
Both Apristurus longicphalus and A. herklotsi appear in Taiwan, and they are clearly distinguishable by the position of first dorsal fin origin (above pelvic fin base in A. longicephalus vs. behind pelvic base in A. herklotsi), number of spiral valves (13-17 in A. longicephalus vs. 8-12 in A. herklotsi), length of duodenum (considerably long, almost equal to the valvular intestine in A. longicephalus vs. very short in A. herklotsi), among other characters. Iglésias et al. (2005b) reported hermaphroditism in Apristurus longicephalus as the first case in the elasmobranch fishes. Nakaya (1975) described A. longicephalus based on an immature "male" holotype with small claspers, but Iglésias et al. (2005b) found the holotype to have been an adolescent hermaphroditic "female" with a developing ovary. They also pointed out that the ratios of hermaphroditism in this species differed by region (i.e., 49 out of 50 specimens were hermaphroditic and only one was gonochoristic in New Caledonia, and 18 out of 22 specimens were hermaphroditic in Japanese waters, while all six specimens were gonochoristic in the Indian Ocean). The present specimen from Taiwan is a small "male" (255 mm TL) with undeveloped claspers, but its functional (true) sex could not be determined, because its internal sexual organs are not developed yet.
This is the first report of Apristurus longicephalus from Taiwan. Meng et al., 1985) .
Diagnosis. A species of Apristurus with the following characters: upper labial furrows longer than the lowers; first dorsal fin slightly smaller than second dorsal fin, originating above middle of pelvic-fin base; second dorsal-fin insertion anterior to anal-fin insertion; snout relatively short and broad; tip bell-shaped; abdomen long; P1-P2 space longer than anal-fin base length (ceratotrichia); pectoral-fin tip always anterior to midpoint of P1-P2 space; intestinal spiral valves 16-21; monospondylous + precaudal diplospondylous vertebrae 37-43 + 25-31; small dermal denticles giving a velvety texture to body surface; clasper hook absent on edge of exorhipidion, posterior margin of exorhipidion lacking free posterior end; body uniformly dark to blackish brown; maturingsize at least 400 mm TL in males and 450 mm TL in females.
Description. Proportional measurements and meristic counts are given in Table 3 . Body cylindrical, moderately slender and elongate ( Figure 13 ). Head dorso-ventrally flattened, posterior part of body compressed laterally. Snout relatively short andbroad; its tip bell-shaped. Pre-outer nostril length 0.9-1.4 times internarial width. Pre-oral length 0.8-1.0 times pre-orbital length, 1.9-2.7 times internarial width, 0.8-1.1 times mouth width and 1.0-1.3 times interorbital width. Pre-orbital length1.2-1.6 times interorbital length, 2.8-4.8 times orbit length. Internarial width slightly greater than orbit length and shorter than nostril width. Nostril expanding obliquely inward from snout edge; length about 2/3 of pre-inner nostril length. Nostril-mouth space about half of internarial width. Mouth broadly arched, with well developed labial furrows; upper labial furrow1.1-1.6 times longer than lower one. Upper labial furrow reaching beyond midpoint between mouth corner and posterior margin of nostril. Orbit relatively large and slender, with a weak subocular fold. Spiracle small placed slightly below level of horizontal axis of orbit. Five small gill slits present; fourth gill slit above pectoral-fin origin; fifth gill slit smallest, above pectoral fin base. Gill septa with a projection, densely covered with dermal denticles. Abdomen long; P1-P2 space longer than analfin base length (ceratotrichia); pectoral-fin tip always anterior to midpoint of P1-P2 space. Pectoral fin small in size, rather narrow, sub-trianglular; outer margin not parallel to inner margin. Pelvic fin relatively low and long; its length subequal to pre-orbital length. Dorsal fins similar in shape. First dorsal fin slightly smaller than second; origin above middle of pelvic-fin base; insertion anterior to anal-fin origin. Second dorsal-fin origin above middle of anal-fin base; insertion anterior to anal-fin insertion. Anal fin relatively high, triangular, with a base much shorter than P1-P2 space; apex clearly posterior to first dorsal-fin insertion; posterior margin straight; anal and caudal fins separated only by a notch. Caudal fin slightly slender; ventral lobe not produced: apex of ventral lobe rounded; subterminal notch distinct; length of terminal lobe twice caudal terminal lobe height. Caudal peduncle height 1.0-1.4 times pre-outer nostril length. Duodenum very short Intestinal spiral valves 16-21. Monospondylous vertebrae 37-43; precaudal diplospondylous vertebrae 25-31. Teeth numerous and small, 63-96 rows on upper jaw, 64-98 rows on lower jaw with one long central cusp and one to two short lateral cusps.
Egg capsule (Figure 14) taken from 444 mm TL specimen (BSKU 28165) 48.5 mm long and 18.7 mm wide in a cylindrical shape, with fibrous thread on anterior ends and coiled tendrils on posterior ends; anterior margin of the capsule rounded with fibrous thread at each corner; lateral edges flanged; posterior tip separated with tendrils. Surface of egg capsule with ridges. Color light brownish.
Dermal denticles from dorso-lateral side of body small (Figure 15 ), overlapping each other, tricuspid, with a long ridged central cusp and shorter lateral cusps; outer surface of denticles completely structured by reticulations. No modified dermal denticles on the dorsal margin of the caudal fin. Dermal denticles densely present around the gill slits and on gill septa.
Clasper stout at base, tapering posteriorly ( Figure 16 ). Ventral and outer side of surface covered with dermal denticles. Dorsal side of clasper naked and ventral and lateral sides covered with clasper denticles; clasper hooks absent on edge of exorhipidion; pseudosiphon slit-like in shape; cover rhipidion vestigial; pseudopera large and deep; exorhipidion simple in shape, without free posterior end. Color. Upper and lower surfaces of body and fins uniformly dark to blackish brown with light brownish naked areas along the fin margins. Tongue and palate blackish brown.
Size. Maximum size 547.5 mm TL in male (Figure 17 ). Males less than 403 mm TL in maturity stage 1 (immature) with short claspers, less than 3.3% TL. Males more than 465 mm TL in maturity stage 3 (adult) with long, well developed and hardened claspers. Females less than 444 mm TL in maturity stage 1. Females more than 450 mm TL in maturity stage 3.
Distribution. South China Sea and northward to East China Sea (Okinawa Trough) (Figure 18).
Remarks. Apristurus gibbosus was originally described by Meng et al. (1985) based on three specimens collected from the South China Sea. This species belongs to the 'brunneus group' (sensu of the genus Apristurus, characterized by having a considerably longer labial furrow on the upper jaw than on the lower jaw, and more numbers of spiral valves in the intestine.
Apristurus gibbosus is characterized by a long P1-P2 space, which is greater than the anal-fin base length (ceratotrichia) and pectoral-fin tip that does not reach the midpoint of the P1-P2 space. As such, A. gibbosus is clearly distinguishable from other species of Taiwanese Apristurus by these characters. Although Meng et al. (1985) described "dorsal outline behind eye highly convexed" as one of the diagnostic characters of this species, this is apparently based on a transformation during fixation (personal observation of the type specimens by Nakaya). Pre-orbital length 9.2 9.0 9.4-9.9 8.3-11.9
Pre-outer nostril length 3.8 4.3 4.4-4.9 3.0-5.6
Pre-inner nostril length 6.7 6.9 7.3-7.8 5.8-8.5
Pre-oral length 8.5 7.9 7.9-8.2 7.0-9. Apristurus gibbosusis similar to Japanese A. japonicus in having a long P1-P2 space, but A. gibbosus is distinct from A. japonicus in having a shorter snout ( Figure 19 ) and a narrower internarial width (Figure 20) . Apristurus gibbosus is apparently a smaller species, which matures at lengths of 40-45 cm TL in both sexes, and attains 57 cm TL, while A. japonicus matures at lengths of 55-60 cm TL, and attains more than 70 cm TL ( Figure  21) . This is the first report of Apristurus gibbosus from Taiwan. Ebert et al., 2013: 293, pl. 39 (description) . Apristurus macrorynchus : Chen, 1963, 33, fig. 11 (description, Taiwan); Chen & Joung in Shen et al., 1993: 53, pls. 5-7 (description, Taiwan); Shen & Wu, 2011: 63 (description, Taiwan Diagnosis. A species of Apristurus with the following characters: upper labial furrows longer than the lowers; first dorsal fin slightly smaller than second dorsal fin, originating behind pelvic fin base or above anterior half of P2-anal space: second dorsal-fin insertion anterior to anal-fin insertion; snout rather long; tip bell-shaped; abdomen short; P1-P2 space much shorter than anal-fin base length (ceratotrichia); pectoral-fin tip always extending beyond midpoint of midpoint of P1-P2 space; intestinal spiral valves 18-21; monospondylous + precaudal diplospondylous vertebrae 33-37 + 31-40; clasper hook present on edge of exorhipidion; maturing size around 40 cm TL in both sexes. Description. Proportional measurements and meristic counts are given in Table 4 . Body cylindrical, slender and elongate (Figure 22 ). Head dorso-ventrally flattened, posterior part of body compressed laterally. Snout rather long; tip ball-shaped. Pre-outer nostril length 1.3-1.9 times internarial width. Pre-oral length slightly less than pre-orbital length, 2.5-3.4 times internarial width, subequal to mouth width and greater than interorbital width. Pre-orbital length 1.7-2.1 times interorbital length, 2.9-4.2 times orbit length. Internarial width subequal to orbit length and nostril width. Nostril relatively large, expanding obliquely inward from snout edge; length about half of pre-inner nostril length. Nostril-mouth space about half of internarial width. Mouth broadly arched, with well developed labial furrows; upper labial furrows 1.1-1.6 times longer than lower one. Upper labial furrow reaching beyond midpoint between mouth corner and posterior margin of nostril. Orbit narrow and slender, with a weak subocular fold. Spiracle small placed slightly below level of horizontal axis of orbit. Five small gill slits present; fourth gill slit above pectoral-fin origin; fifth gill slit smallest, above pectoral fin base. Gill septa with projection, densely covered with dermal denticles. Abdomen short; P1-P2 space much shorter than anal-fin base length (ceratotrichia); pectoral-fin tip always reaching beyond midpoint of P1-P2 space. Pectoral fin relatively large, wide, subtrianglular; outer margin nearly parallel to inner margin. Pelvic fin relatively low and long, length subequal to preorbital length. Dorsal fins similar in shape. First dorsal fin smaller than second; origin behind pelvic fin base or above anterior half of P2-anal space; insertion above anal-fin origin. Second dorsal-fin origin above middle of anal-fin base; insertion anterior to anal-fin insertion. Anal fin low, triangular, with a base much longer than P1-P2 space; apex clearly posterior to first dorsal-fin insertion; posterior margin straight; anal and caudal fins separated only by a notch. Caudal fin slender; ventral lobe slightly produced: apex of ventral lobe rather rounded; subterminal notch distinct; length of terminal lobe twice caudal terminal lobe height. Caudal peduncle height 0.5-0.9 times pre-outer nostril length. Duodenum very short. Dermal denticles from dorso-lateral side of body small (Figure 24 ), overlapping each other, tricuspid, with a long ridged central cusp and shorter lateral cusps; outer surface of denticles completely structured by reticulations. No modified dermal denticles on the dorsal margin of the caudal fin. Dermal denticles densely present around the gill slits and on gill septa.
Clasper stout at base, tapering posteriorly ( Figure 25 ). Ventral and outer side of surface covered with dermal denticles. Dorsal side of clasper naked and ventral and lateral sides covered with clasper denticles; clasper hooks present on edge of exorhipidion; pseudosiphon rounded hole-like in shape; cover rhipidion vestigial; pseudopera broad and deep; exorhipidion simple in shape, without free posterior end.
Color. Upper and lower surfaces of body and fins uniformly grey to dark brown with blackish naked areas along the fin margins. Tongue and palate blackish brown, peritoneum white.
Size. Maximum size 495 mm TL in male, and 573.1 mm TL in female (Figure 26 ). Most males less than 388.6 mm TL in maturity stage 1 (immature) with short claspers, less than 3.7% TL. Males in 377-414.8 mm TL in maturity stage 2 (adolescent) with developing but soft claspers. Most males more than 385 mm TL in maturity stage 3 (adult) with long, well developed and hardened claspers. All females less than 348.9 mm TL in maturity stage 1. Females in 382-400 mm TL in maturity stage 2. All females more than 432 mm TL in maturity stage 3. Distritbution. Japan (northward to Kochi, East China Sea (Okinawa Trough), Taiwan (Da-xi, Kaohsiung, Donggang), China (South China Sea), Philippines, and Indonesia (Sumatra Island) (Figure 27 ), at depths of 220-1069 m.
Remarks. Apristurus macrostomus was originally described by , based on a mature male specimen collected from South China Sea. This species belongs to the 'brunneus group' (sensu Nakaya &Sato, 1999) of the genus Apristurus, characterized by having considerably longer labial furrows on the upper jaw than on the lower jaw and more numbers of spiral valves in the intestine.
Apristurus macrostomus has not formerly been reported from the waters of Taiwan, because this species has been confused with A. macrorhynchus and A. platyrhynchus (Chen, 1963; Shen &Wu, 2011) . Actually, this species resembles these two species in having rather long snout, and narrow interspace between pectoral and pelvic fin bases. However, A. macrostomus is distinguishable from A. macrorhynchus, which is currently not reported from Taiwan, by having a much smaller first dorsal fin as compared with the second dorsal fin (slightly smaller in A. macrorhynchus), first dorsal fin originating behind the pelvic fin base (above or before pelvic fin insertion in A. macrorhynchus), and by having fewer vertebrae (more in A. macrorhynchus; Figure 28 ). Pre-orbital length 10.4-11.7 9.6 9.6-12.3
Pre-outer nostril length 4.9-6.5 5.1 4.6-5.6
Pre-inner nostril length 8.0-9.5 8.0 6.9-9.1
Pre-oral length 9.0-11.6 8.9 8.6-11.0
Head length 21.8-24.6 20.9 21.7-25.7
Mouth width 7.3-9.7 -6.7-9.3
Internarial width 3.1-4.0 3.6 3.1-4.1
Upper labial furrow length 3.0-3.9 4.7 2.7-4.0
Lower labial furrow length 2.2-3.0 2.5 1.9-3.4
Orbital length 2.7-3.4 3.9 2.5-4.4
Nostril length 3.5-4.6 3.5 3.4-4.9
Interorbital width 5. Apristurus macrostomus and A. platyrhynchus are quite similar each other morphologically, but they are apparently different species. A. macrostomus is a small-sized species attaining up to 57 cm TL, and begins to mature at around 40 cm TL. On the other hand, A. platyrhynchus is a large-sized species attaining 80 cm TL, and becomes mature at around 60 cm TL (Figure 29) . In A. macrostomus, the egg capsule is short and stocky with long tendrils on the posterior end of the capsule (Figure 23 ), whereas the egg capsule of A. platyrhynchus is very slender and long without tendrils (Figure 32 ). The claspers are also different, with clasper hooks in A. macrostomus ( Figure  25 ), and without clasper hooks in A. platyrhynchus (Figure 34) . A. macrostomus has a relatively lower second dorsal fin (Figure 30) , and the origin of the first dorsal fin is located above the anterior half of P2-anal space, while A. platyrhynchus has a relatively higher second dorsal fin (Figure 30) , and the origin of the first dorsal origin is located above the middle of the P2-anal space.
Apristurus macrostomus and A. platyrhynchus can be primarily distinguished by total length and maturity. As shown in Figure 29 , the adolescent and mature individuals less than 55 cm TL could be identified as A. macrostomus. Immature individuals larger than 40 cm TL, adolescent individuals between 55 and 60 cm TL and the mature individuals larger than 60 cm TL could be identified as A. platyrhynchus. However, smaller individuals less than 40 cm TL includes both species and it is necessary to work on these specimens further in order to determine good discriminating characters.
Apristurus macrostomus is the most populous species of Apristurus in Taiwan, but it was incorrectly reported as A. macrorhynchus or A. platyrhynchus. Therefore, this is the first report of the species from Taiwan.
Apristurus platyrhynchus (Tanaka, 1909) English name: Spatula-snout catshark Taiwanese name: Bien-wen-bi-sa Japanese name: Herazame (Figures 31-36 , Table 5 ) Scyliorhinus platyrhynchus Tanaka, 1909: 4-6 (original description, type locality: Japan); Jordan et al., 1913: 10. Apristurus platyrhynchus : Garman, 1913: 98 (description, Japan) ; Nakaya, 1975: 28, fig. 12 (description, Japan); Springer, 1979: 26 (description, Japan); Compagno, 1984: 278-279 
Diagnosis.
A species of Apristurus with the following characters: upper labial furrows much longer than the lowers; first dorsal fin much smaller than second dorsal fin, originating above middle of P2-anal space; second dorsal-fin insertion well anterior to anal-fin insertion; snout rather long, tip bell-shaped; abdomen very short; P1-P2 space shorter than three fifths of anal-fin base length (ceratotrichia); pectoral-fin tip always extending beyond midpoint of P1-P2 space; intestinal spiral valves 16-20; monospondylous + precaudal diplospondylous vertebrae 33-40 + 37-45; clasper hook absent on edge of exorhipidion; body uniformly light blown or grey to dark blown; maturing size larger than 55 cm TL in both sex.
Description. Proportional measurements and meristic counts are given in Table 5 . Body cylindrical, slender and elongate ( Figure 31 ). Head dorso-ventrally flattened, posterior part of body compressed laterally. Snout rather long; tip bell-shaped. Pre-outer nostril length slightly greater than internarial width. Pre-oral length slightly less than preorbital length, 2.2-2.9 times internarial width, slightly greater than mouth width and greater than interorbital width. Pre-orbital length 1.3-2.1 times of interorbital length, 2.4-4.3 times orbit length. Internarial width subequal to orbit and nostril width. Nostril expanding obliquely inward from snout edge; length about half of pre-inner nostril length. Nostril-mouth space about half of internarial width. Mouth widely arched, with well developed labial furrows; upper labial furrows 1.3-1.8 times longer than lower one. Upper labial furrow reaching beyond midpoint between mouth corner and posterior margin of nostril. Orbit narrow and slender, with a weak subocular fold. Spiracle very small placed slightly below level of horizontal axis of orbit. Five small gill slits present; third gill slit above pectoral-fin origin; fifth gill slit smallest, above pectoral fin base. Gill septa with projection, covered closely with dermal denticles. Abdomen very short; P1-P2 space shorter than three fifths of anal-fin base length (ceratotrichia); pectoral-fin tip always reaching beyond midpoint of P1-P2 space. Pectoral fin large, wide, triangular; outer margin not parallel to inner margin. Pelvic fin moderate in size, its length equal to pre-orbital length. Dorsal fins different in shape; first dorsal fin much lower and narrower than second one. First dorsal fin origin above middle of P2-anal space; insertion posterior to anal-fin origin. Second dorsal-fin origin slightly behind middle of anal-fin base; insertion anterior to anal-fin insertion. Anal fin low, triangular, with a base much longer than P1-P2 space; apex clearly posterior to first dorsal-fin insertion; posterior margin straight; anal and caudal fins separated only by a notch. Caudal fin slender; ventral lobe a little produced: apex of ventral lobe rather angular; subterminal notch distinct; length of terminal lobe moderate ca. 1.8 times caudal terminal lobe height. Caudal peduncle height ca. 0.7-1.4 times pre-outer nostril length. Duodenum very short.
Intestinal spiral valves 16-20. Monospondylous vertebrae 33-40; precaudal diplospondylous vertebrae 37-45. Teeth numerous and small, 60-86 rows on upper jaw, 57-87 rows on lower jaw with one long central cusp and one to two short lateral cusps; one to two short sharp lateral cusps on upper teeth and one short and one minute lateral cusps on lower jaw teeth. Egg capsule taken from 651 mm TL specimen (TMFE 23) (Figure 32 ) very slender and long, 94.5 mm in length and 21.8 mm in width, without coiled tendrils on anterior and posterior ends; anterior margin of the capsule rounded without projection at each corner; lateral edges flanged, fused at posterior end; posterior tip forming narrow tapering tube. Surface of egg capsule with ridges. Color dark to reddish brown.
Dermal denticles from dorso-lateral side of body small (Figure 33 ), overlapping each other, tricuspid, with a long ridged central cusp and shorter lateral cusps; outer surface of denticles completely structured by reticulations. No modified dermal denticles on the dorsal margin of the caudal fin. Dermal denticles densely present around the gill slits and on gill septa. Clasper stout at base, tapering posteriorly (Figure 34 ). Ventral and outer side of surface covered with dermal denticles. Dorsal side of clasper naked and ventral and lateral sides covered with clasper denticles; clasper hooks absent; pseudosiphon slit-like in shape and deep; cover rhipidion vestigial; pseudopera not distinctively long; exorhipidion flat and simple in shape, with free posterior end.
